INTRODUCTION
In recent years, the assessment of health-related quality of life has become the standard endpoint of randomized clinical trials and an essential component of patient--centered care.
1,2 The generic quality of life questionnaires, such as Short Form 36 (SF-36), 3, 4 WHOQOL-BREF, 5 Nottingham Health Profile, 6 or Sickness Impact Profile, 7 can be used in populations that are diverse in terms of the diagnosed disease. The results obtained by using a generic questionnaire allow to perform comparisons with the average state of health of an ageand sex-matched population, a population from another country, or a population of patients suffering from another disease.
The 3-level EQ-5D (which has been renamed EQ-5D-3L after the introduction of a version with 5 responses per dimension, EQ-5D-5L) is one of the most popular generic instruments. 8 Population norms for the EQ-5D-3L questionnaire health state (from "11111" meaning "no problems at all" to "33333" meaning "extreme problems" in all 5 dimensions). The system defines 243 possible states of health. Each state of health can be assigned a certain value (ie, an index or weight). In order to calculate EQ-5D-3L index values, we used a Polish EQ-5D-3L value set elicited directly by using the time trade-off method in another study. 18 These index values illustrate societal preferences for different health states and range from -0.523 to 1.0, where negative values correspond to bad health states (states worse than death), and 1.0 corresponds to perfect health.
The EQ VAS is a typical, thermometer-like, visual analog scale that is used for the subjective assessment of people's health. This vertical scale is 20-cm long and is graded from 0 (representing "The worst health you can imagine") to 100 (representing "The best health you can imagine").
Socioeconomic status variables
Questions about demographic characteristics and socioeconomic status covered: date of birth, sex, place of residence (the province as well as the type and size of a given locality), level of education, socioal and professional status, as well as the number of members of a given household, and respondent's income level.
Analysis
The distribution of answers to the questions in the descriptive part of the EQ-5D-3L was estimated. Results were presented for the whole sample as well as for the predefined age groups (18-24, 25-34, 35-44, 45-54, 55-64, 65-74, and ≥75 years) in the EuroQol Group's standardized format to facilitate comparative research. We calculated the following descriptive statistics: the mean, standard deviation, the 25th, 50th, and 75th percentiles (ie, the firts quartile, median, and third quartile) for both the EQ-5D-3L index and EQ VAS.
The statistical significance of differences between dichotomous variables (the presence or lack of health limitations) from 2 independent groups was estimated using the Fisher exact test. The differences between interval variables (EQ-5D-3L index or VAS scores) from 2 independent groups were verified using the normal distribution Z-test for 2 independent samples. The mean EQ-5D-3L index or VAS values in several age groups were compared with 1-way analysis of variance. Two-sided confidence intervals were used. A P value of less than 0.05 was considered statistically significant. The analysis was conducted using the statistical software, StatsDirect 2.7.8 (StatsDirect Ltd, Altrincham, England).
RESULTS Study population A total of 10 562 addresses were drawn and a total of 3978 interviews were conducted with adult Polish citizens (response rate, 37.7%). Those who responded differed from the drawn sample by no more than ±1.55% (ie, percentage of men in the drawn sample and in the interviewed group: 47.8% vs RESPONDENTS AND METHODS This study was conducted in cooperation with the Centre for Public Opinion Research (Centrum Badania Opinii Społecznej, CBOS) during the period from March to June 2014.
Sample Stratified sampling was used to obtain a representative sample of the adult Polish population. For each of the 16 provinces, particular localities were divided into 3 to 9 strata depending on the number of inhabitants (the largest number of strata was identified for the Mazovia and Silesia Provinces). Consequently, the population was divided into 65 strata based on the country's administrative division as well as the type and size of given localities in each province. Taking into account the trade-off between sample representativeness and cost of the study, we aimed at about 4000 respondents. Assuming a response rate of 38%, we decided to draw about 10 500 addresses. The predetermined sample size was divided into strata in proportion to the number of members of every 65 strata in the total population. Random sampling was carried out in several stages. First, cities and villages were sampled. Then, small areas (1 or several adjacent streets) within the previously drawn cities and villages were sampled (a minimum of 2 areas from each stratum) based on individual identification numbers (PESEL). Finally, a sample of 8 people, living at different addresses, was drawn from each of the randomly selected areas.
Interview procedure The interviews were conducted by qualified interviewers from CBOS. The interviewers were required to contact each randomly selected respondent at least 3 times to carry out an interview. No substitutes were permitted. Respondents received a set of quality-oflife questionnaires (namely EQ-5D-5L, EQ VAS, SF-12, and EQ-5D-3L, in a fixed order as described above) and answered questions about demographic characteristics and socioeconomic status. Quality-of-life questionnaires were administered as paper-and-pencil versions, and respondents had to fill them out on their own in the presence of an interviewer. Answers to general questions were collected by using the computer-aided personal interviewing system. A total of 10% of the interviews were subjected to quality control. This paper will present the results of the quality-of-life measurement with the EQ-5D-3L questionnaire.
EQ-5D-3L
The EQ-5D-3L questionnaire consists of 2 parts: a descriptive system and visual analog scale (EQ VAS). 8 The EQ-5D-3L descriptive system consists of 5 dimensions: mobility (MO), self-care (SC), usual activities (UA), pain/discomfort (PD), and anxiety/depression (AD). Respondents choose 1 of 3 levels of functioning ("no problems", "some problems", or "extreme problems") within each of the dimensions. The answers provided by each respondent can be presented as a 5-digit number describing the respondent's 46.8%). Thirty-seven questionnaires (0.93%) were incomplete with regard to the EQ-5D-3L descriptive system (21 respondents refused to provide answers and 15 questionnaires were incomplete in terms of 1 dimension). Five respondents did not answer the EQ VAS questions. Finally, population norms for the EQ-5D-3L as well as EQ VAS were estimated based on 3941 and 3973 questionnaires, with complete answers, respectively. The characteristics of the study population are presented in TABLE 1. Respondents were aged from 18 to 87 years. The sample was similar to the Polish population in terms of age, sex, geographical region, type and size of a given locality, educational level, as well as social and professional status.
EQ-5D-3L dimensions TABLES 2, 3, and 4 present the frequency of problems for particular EQ-5D-3L dimensions in different age groups for all respondents and seperately for men and women. At least 1 moderate or severe health limitation was reported by 2083 respondents (52.9%) and 172 respondents (4.4%), respectively. Altogether, 2104 respondents (53.4%) had health limitations of any severity.
The distribution of responses was skewed for all of the dimensions (there were more of the "no problems" answers). The frequency of reported limitations increased with age, namely, for the subsequent age groups (FIGURE 1). Pain/discomfort was the most frequently reported problem (45.8%) followed by anxiety/depression (33.3%), while problems with self-care were reported the least frequently (9.4%).
In all dimensions, problems were more commonly reported by women than men; there was an absolute difference of 8.6% in the pain/discomfort dimension and 6.5% in anxiety/depression (both P <0.0001), 5.0% in mobility and 4.3% in usual activities (P <0.001, both), and 2.2% in the self-care dimension (P = 0.022).
EQ-5D-3L index Similar trends were observed for EQ-5D-3L index values (TABLE 5) . EQ-5D-3L index scores significantly decreased with age (F = 143.0, P <0.0001; FIGURE 2). In general, women were characterized by a lower index value (P <0.001; Z-test for 2 independent samples). EQ-5D-3L index values were also significantly different in women than in men in the age groups of 18-24 (P = 0.028), 45-54 (P = 0.039), and ≥75 years (P = 0.039).
EQ VAS The subjective assessment of respondents' health based on the EQ VAS for the whole study group and separately for men and women is presented in TABLE 6. In general, women reported poorer health than men (P = 0.0001). Nevertheless, as for age, significant differences between men and women were only observed in the age group of 65-74 years (P = 0.036). Self-rated health according to the VAS declined consistently with age (F = 210.3, P <0.0001). The rate of this decline Our sampling design was the main strength of the present study. We obtained a sample representative of the Polish population in terms of age, sex, geographical region, type and size of a given locality, level of education, as well as social and professional status. The largest differences between the characteristics of the study group and the Polish population concerned the proportion of 1-person households.
The large size of the sample (nearly 4000 respondents) was another strength of our study. As a result, the hypothetical maximum estimation according to the EQ VAS was similar to the rate of decline in the 5D-3L index (FIGURE 2). DISCUSSION We developed population norms for the EQ-5D-3L questionnaire (both for the index and the descriptive part) as well as for the EQ VAS, based on a large sample that was highly representative of the Polish population. These norms can be used as reference values for physicians, public health specialists, epidemiologists, health economists, as well as for health care decision makers. study sensitivity on one hand, and the burden of the study on the other. We find our sample size to represent a good balance between those 2 factors. Finally, it is important that we used a paper--and-pencil questionnaire. The study would undoubtedly be less expensive and easier to conduct if the computer-aided personal interviewing system was employed at all stages of the research. We decided to use the paper-and-pencil questionnaire so that the method of developing population norms corresponded to the way in error can be as low as ±1.55%. The size of the sample studied in Poland was above the median for studies on EQ-5D population norms (n = 3552) and was larger than the corresponding study samples in France, Germany, 19 or the United Kingdom. 20 It was also significantly larger than the sample used in a Polish normative study for the SF-36v2 questionnaire (n = 823). 21 Population norm studies differ significantly in their sample sizes because the size of such a study is always a trade-off between sample representativeness and was presented as the first rather than the last one (difference of 22 respondents; 0,55% of the studied population). A hypothetical solution to this problem would be to present quality-of-life questionnaires in a randomized order. Another limitation of the study is that in order to obtain a sample size of nearly 4000, we had to cooperate with over 70 interviewers. In quality-of-life studies, it is always better to use as little interviewers as possible to limit the resulting error.
which quality-of-life questionnaires are usually administered in Poland.
One of the limitations of the study is that respondents fulfilled quality-of-life questionnaires in a fixed order: starting with EQ-5D-5L, followed by EQ VAS and SF-12, and finally, EQ-5D-3L. Such an order might have affected the responses, especially for EQ-5D-3L, which was presented as the last one. The other effect was that respondents were more willing to fulfill a questionnaire that published to date. To ensure that the comparison is objective and comprehensive, we are planning to discuss this subject in more detail in another paper. Future studies of the general Polish population that will be conducted using the EQ-5D-3L may also focus on assessing health inequalities in various subpopulations (eg, urban vs. rural, residents of different provinces, etc). In summary, Polish population norms that have been developed for the EQ-5D-3L index, descriptive part of the EQ-5D-3L and EQ VAS, can be used as reference values. The availability of such normative data should encourage the use of the EQ-5D-3L in health-related quality-of-life studies in Poland.
The results of the present study can be compared with the results of a pilot study of EQ-5D population norms that was carried out in Poland in 2008. 12 In 2014, as in 2008, problems were most often reported with regard to the pain/discomfort and anxiety/depression dimensions, but the differences between men and women were no longer so large. In general, objective health (EQ-5D-3L index) that was measured in consecutive age groups in 2014 was slightly better than that in 2008 (except for the age group of 55-64 years), while subjective, self-perceived health (EQ VAS) was systematically lower in 2014 than in 2008. However, in comparison with the previous pilot study, 12 the present study adds mainly the strengthening of validity and accuracy of population norms because the results are derived from a highly representative and significantly bigger sample.
The results of this study are to a certain extent also consistent with the results of the Polish normative study conducted for the SF-36v2 questionnaire. 21, 22 Age resulted in differences between responders for all of the EQ-5D-3L dimensions and only for 5 of 8 subscales of the SF-36v2 questionnaire (Physical Function, Role Physical, Role Emotional, General Health, and Bodily Pain). Female sex was associated with a higher pain/discomfort rate, as measured with EQ-5D-3L, in the age group of 18-34 years, and with a higher bodily pain rate, as measured with the SF-36 questionnaire, in the age group of 30-39 years.
The EQ-5D-3L population norms presented in the current study also make it possible to conduct cross-country comparisons. The comparative material is very extensive-over 30 sets of EQ-5D-3L national population norms have been 
